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DETAILED ACTION 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 8/2/2006 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1,2,4-8,10-12,14-17 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Shannon et al (US 5485049) in view of Jaffe et al (US 3733506) and 

further in view of Tanaka et al (US 61 27759). 
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3. Regarding claims 1 , Shannon et al (US 5485049) teaches: 
An electric motor characterized by comprising (abstract): 

an armature core attached to a rotation shaft, having plural teeth radially 
extending in radial directions, and plural slots formed between teeth and extending 
along an axis direction (abstract and Fig 2); 

a commutator provided on the rotation shaft to be adjacent to the armature core, 
with commutator members arranged in a circumferential direction (Figs 2 and 3), 

a first brush which slides on the commutator (Fig 3); 

a second brush which is provided apart from the first brush by a predetermined 
angle in a circumferential direction, and slides on the commutator (Fig 3); 

a third brush which slides on the commutator and is used with either the first or 
second brush (Fig 3 and Col 1 II 20-40); 
Shannon et al do not literally teach: 

the commutator members being equal in number to the slots, 

an armature coil which is electrically connected between adjacent ones of the 
commutator members, having a first coil wound between given ones of the slots, and 

a second coil, which is wound in an opposite direction to a direction of the first 
coil between slots existing at positions point-symmetric to the given ones of the slots 
with respect to a center of the rotation shaft, the armature coil being configured such 
that when the second brush contacts the adjacent ones of the commutator members to 
short-circuit the first and second coils through the second brush, the first and second 
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coils exist at symmetric positions with respect to an axis line extending through a center 
of the second brush and the center of the rotation shaft 
Jaffe et al (Figs 2 and 3) teaches: 

an armature coil which is electrically connected between adjacent ones of the 
commutator members, having a first coil wound between given ones of the slots (Figs 2 
and 3), and 

a second coil, which is wound in an opposite direction to a direction of the first 
coil between slots existing at positions point-symmetric to the given ones of the slots 
with respect to a center of the rotation shaft (Figs 2,3,6,8 and Col 4 II 52-61, Col 5 II 25- 
28), 

the armature coil being configured such that when the second brush contacts the 
adjacent ones of the commutator members to short-circuit the first and second coils 
through the second brush (Col 2 II 34-47), 

the first and second coils exist at symmetric positions with respect to an axis line 
extending through a center of the second brush and the center of the rotation shaft (Col 
2 II 32-62 and Figs 2-4,6 and 8). 

Jaffe et al do not teach the commutator members being equal in number to the slots 
Tanaka et al (Fig 1) teaches a device having commutator members being equal in 
number to the slots 

Shannon et al teaches a multi speed motor. Shannon et al do not literally teach the 
motor to be wound in a specific manner or that the commutator members are equal in 
number to the slots. Jaffe et al teaches a motor having a winding pattern wherein the 
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second coil is wound in the opposite direction of the first coil. Jaffe et al do not leterally 
teach that the commutator members are equal in number to the slots. Tanaka teaches a 
motor wherein the commutator members are equal in number to the slots. It would 
have been obvious to a person having ordinary skills in the art at the time the invention 
was made to modify the device of Shannon et al with the teachings of Jaffe et al and 
Tanaka et al to make a motor having commutator members being equal in number to 
the slots and a winding pattern wherein the second coil is wound in the opposite 
direction of the first coil. The motivation to do so would be that if would provide for a 
more efficient motor, reduce sparking and EMI (electro magnetic interference), increase 
brush and commutator life (abstract of Jaffe et al). The motivation would also be that it 
would allow one to reduce torque ripple, noise, friction, torque loss and allow for a 
simpler construction of the motor (Col 3 II 36-43 of Tanaka et al). 

4. Regarding claim 2, Jaffe et al (Fig 8 and Col 5 II 25-28) teaches that the first and 
second coils are connected in series with each other. 

5. Regarding claim 4, Jaffe et al (Figs 2-4,6 and 8) teaches that each of the first and 
second coils has a main coil wound between two of the slots, and a subsidiary coil 
wound only along any one of the slots between which the main coil is wound. 

6. Regarding claim 5, Jaffe et al (Figs 2-4,6 and 8 and Col 5 II 10-11) teaches that 
each of the main coils of the first and second coils is wound by an equal number of 
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turns around the armature core, and each of the subsidiary coils is wound on the 
armature core by 0.5 turns around the armature core. 

7. Regarding claim 6, Jaffe et al (Figs 2-4,6 and 8) teaches that the subsidiary coils 
are formed between the main coils of the first and second coils. 

8. Regarding claim 1 0, Jaffe et al (Figs 2-4,6 and 8) teaches that each of the first 
and second coils has a main coil wound between two of the slots, and a subsidiary coil 
wound only along any one of the slots between which the main coil is wound. 

9. Regarding claim 1 1 , Jaffe et al (Figs 2-4,6 and 8) teaches that the subsidiary 
coils are formed between the main coils of the first and second coils. 

10. Regarding claims 8,12,14-17, Jaffe et al (Col 5115) teaches that the slots are an 
even number of slots not less than eight. 

Regarding claim 7, Shannon et al teaches: 

An electric motor characterized by comprising (abstract): 

an armature core attached to a rotation shaft, having plural teeth radially 
extending in radial directions, and plural slots formed between teeth and extending 
along an axis direction (abstract and Fig 2); 
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a commutator provided on the rotation shaft to be adjacent to the armature core, 
with commutator members arranged in a circumferential direction (Figs 2 and 3), 
a first brush which slides on the commutator (Fig 3); 

a second brush which is provided apart from the first brush by a predetermined 
angle in a circumferential direction, and slides on the commutator (Fig 3); 

a third brush which slides on the commutator and is used with either the first or 
second brush (Fig 3 and Col 1 II 20-40); 
Shannon et al do not literally teach: 

the commutator members being equal in number to the slots; 

an armature coil which is electrically connected between adjacent ones of the 
commutator members, having a first coil wound between given ones of the slots, and 

a second coil, which is wound in an opposite direction to a direction of the first 
coil between the same slots as the given ones of the slots, the armature coil being 
configured such that when the second brush contacts the adjacent ones of the 
commutator members to short-circuit the first and second coils through the second 
brush, the first and second coils exist on an axis line extending through a center of the 
second brush and the center of the rotation shaft. 
Jaffe et al (Figs 2 and 3) teaches: 

an armature coil which is electrically connected between adjacent ones of the 
commutator members, having a first coil wound between given ones of the slots (Figs 2 
and 3), and 
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a second coil, which is wound in an opposite direction to a direction of the first 
coil between the same slots as the given ones of the slots (Figs 2,3,6,8 and Col 4 II 52- 
61, Col 5 II 25-28), 

the armature coil being configured such that when the second brush contacts the 
adjacent ones of the commutator members to short-circuit the first and second coils 
through the second brush (Col 2 II 34-47), 

the first and second coils exist on an axis line extending through a center of the 
second brush and the center of the rotation shaft (Col 2 II 32-62 and Figs 2-4,6 and 8). 
Jaffe et al do not teach the commutator members being equal in number to the slots 
Tanaka et al (Fig 1 ) teaches a device having commutator members being equal in 
number to the slots 

Shannon et al teaches a multi speed motor. Shannon et al do not literally teach the 
motor to be wound in a specific manner or that the commutator members are equal in 
number to the slots. Jaffe et al teaches a motor having a winding pattern wherein the 
second coil is wound in the opposite direction of the first coil. Jaffe et al do not literally 
teach that the commutator members are equal in number to the slots. Tanaka teaches a 
motor wherein the commutator members are equal in number to the slots. It would 
have been obvious to a person having ordinary skills in the art at the time the invention 
was made to modify the device of Shannon et al with the teachings of Jaffe et al and 
Tanaka et al to make a motor having commutator members being equal in number to 
the slots and a winding pattern wherein the second coil is wound in the opposite 
direction of the first coil. The motivation to do so would be that if would provide for a 
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more efficient motor, reduce sparking and EMI (electro magnetic interference), increase 
brush and commutator life (abstract of Jaffe et al). The motivation would also be that it 
would allow one to reduce torque ripple, noise, friction, torque loss and allow for a 
simpler construction of the motor (Col 3 II 36-43 of Tanaka et al). 

Claims 3, 9 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shannon et al (US 5485049) in view of Jaffe et al (US 3733506), in view of Tanaka et al 
(US 6127759) and further in view of Baines (GB 2209439) 

1 1 . Regarding claim 3, Baines (abstract) teaches that the first and second coils are 
connected in parallel with each other. 

Shannon et al teaches a multi speed motor. Shannon et al do not literally teach the 
motor to be wound in a specific manner or that the commutator members are equal in 
number to the slots. Jaffe et al teaches a motor having a winding pattern wherein the 
second coil is wound in the opposite direction of the first coil. Jaffe et al do not literally 
teach that the commutator members are equal in number to the slots. Tanaka teaches a 
motor wherein the commutator members are equal in number to the slots. Tanaka does 
not mention that the coils are connected in parallel. Baines teaches that the coils of a 
motor can be connected either in series or parallel (abstract). It would have been 
obvious to a person having ordinary skills in the art at the time the invention was made 
to modify the device of Shannon et al with the teachings of Jaffe et al and Tanaka et al 
to make a motor wherein the number of commutator members are equal to the number 
of slots, a winding pattern wherein the second coil is wound in the opposite direction of 
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the first coil and to connect the coils in parallel as taught by Baines. The motivation to 
do so would be that if would provide for a more efficient motor, reduce sparking and EMI 
(electro magnetic interference), increase brush and commutator life (abstract of Jaffe et 
al). The motivation would also be that it would allow one to reduce torque ripple, noise, 
friction, torque loss and allow for a simpler construction of the motor (Col 3 II 36-43 of 
Tanaka et al). The motivation would further be that it would simplify manufacturing of 
the motor. 

12. Regarding claim 9, Baines (abstract) teaches that the first and second coils are 
connected in parallel with each other. 

1 3. Regarding claim 1 3, Jaffe et al (Col 5115) teaches that the slots are an even 
number of slots not less than eight. 

Conclusion 

14. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. See PTO-892 for details. 

1 5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to NAISHADH N. DESAI whose telephone number is 
(571)270-3038. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Darren Schuberg can be reached on (571) 272-2044. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Patent Application Information Retrieval (PAIR) system. Status information for 
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Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Naishadh N Desai 
Patent Examiner 

/Darren Schuberg/ 

Supervisory Patent Examiner, Art Unit 2834 



